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El. Mathematical: Studys, and not meeting with any Treatiſe 
pl teaching in a Succinft Order, aud Good Method, all the _ 
Parts of Arithmetic; aud baving made Emendations and © 
E ſmprovements in moſt, and inveſtigated. and diſcovered 
I. hings new in many others: I ſuppoſed--the Publication 
TW ore would be accordingly received by the Studiaus in 
this Art. But to be a little: more particular, I have by way of Intro- 
duction 7»/erted-yery. Uſeful and Copious Definitions of Numbers, 
and Explications of Terms Arithmetical, which will. admit of the Whole 
being eafier underſtood; and. ſooner learnt... I haue next given the moſt 
Large and plain Numeration- Table; and Tables and Rules to aſſt She 
the leſs knowing in Addition without Pricking and Carrying 3 and how 
to add Money, Weight, Meaſure, 8c. by one Rule: Alſo Tables of Weight, 
ED Meaſure, G in a more accurate Method, and more various than others : 
: The Reaſon of the Way of Working in Subſtraction and Multiplica- 
tion; and in Multiphing by ſeveral Digits, I have given the Reaſon u 
the Products: of all from the firſt are put one place more towards the left 
hand. Alſo a large Table for Beginners, and a neu brief one of amy own 
contrivance for the more Skilled. In Diviſion I have ſpewed four 7780 
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I have next fhewed the Arithmetic o c nd Sexageſimals; 
the former uſed in Menſuration of Super ficies and Sotrds, the latter (chiefly) 
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_ Afithmetic, I baue ſaid enough to ſbrw its Nature and Manner of Proceſs 
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familiar way an the Uſe of Logarit 364 ation, a 
Involution, Evolution or the E xtraftion <6; the Roots of alt Powers'; 1 
in the Solution of all the Caſes of Compound Intereſt-:: As aſa how 
Operations in Vulgar Fraſtious are by Logarithms, whereof " 
hang given you a large Table aftually: ani by Inſpe 10 1 Goo. amd: 
made it ſ. en, for Natural Numbers, tho fo great: .25L00000060; by 
| of a Table of: Proportional Parts (there alſo ee or without it 
and have talen the elaborate Pains to write both Tables all over with my, | 
own Hand, thay'1 might the better anſwer for their Accuracy; in doing 
| #74 have corretted 3 3 Errors in one of our laſt publiſhed Tables to 
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Lines of Chords — the Menſuration of Arks of. Circles; the Line f 
half Tangents for Diameters, or thoſe. Great Circles repreſented; thereby 77 
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Extraction Roats, Se. may be done iy the tuo Lines of \ Numbers made 
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Agena; and I have ſhewed not only the Solution of Simple Equa- 
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 Jome Authors may have propoſed in being.ſo, I have diſcloſed my Thoughts 
this way, much more to promote the a GE of the Reader, 7 2850 1 
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* laid Figure laſt put in the Root: the Sum of which” three Num- 


benz as hut Example plainly ſhews, is the Subtrahend. 
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tion of the ſame Method of working ; . here, that you cannot 
have 308 16 in 16616, therefore you 5 a (o) in the Root, and 


from that 320 (the Root) you 
3072960; and for the Dividend, you bring down the 3 next Fi- 
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: 1 1 e wed of the three laſt & reps, as to Method. . 
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247 10 N 3 Teacher "what a Fra- 
on is, and how to read or write down anyone! 

77 Fraction here is meant | a broken Number, 
ther is to ſay, one or more Parts of a Unit; for as 
there is Inf of Units, ſo a Unit may be Ger 

to be, divided into any Number of Parts. 
Naben conſiſts of two Parts, a Denominator, and a „ 
The former ſhews how many Parts the Unit is divided into, Which 
is wrote below the Line; the latter ſhe ws bow many of thoſe Farts 


re contained in the Faction, which is . 
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tor 7 were 12, it's plain that 24 (as is aid before) is 1; undd 1 time 
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che common Meuſurer 2 %%% - ies 20,36 | 
range proves the Nah of tlie ach Exampledn Mutt 
plication Hori o r od; 30. df; od; ed Fawn 
I have in the Merchant's Magazine Jhewne the Reaſon 5 . 
Rules above mentioned, for Reducing, Adding, Cc- Vulgar Frac- 
tions; and abe not Fb to repeat that here: hut / have fully 
ſheu d how one Rule (proves the Truth of another, which is a: 
; emo 2 tit of the Genitanoſs oh alt, A ov T .» 2 5 
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the Term siven, chen jeu need a. reduce * a9 its- 


Example, The Square "Roo: of the Fradtiont2=.is * 
Anſwer = 4. And if che 2 had been reduced to its leaſt Temms,, 85 
the Wk © have been =54, whoſe Square Roots are , as before. 
2 2 _ the Square Root of a mixt Number is 

as ſup - 56%; reduce the mixt Numbei to a Traction, and 
extr Nene He's bod Terms as before : ſo $62 35 $8257 whole- 
Square Root is = 74 the Asfwer, (orahe 4. is given wy 

feaſt Terms)- and if you eee Ts Dy ls Op Produrt is 36. 
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4177 Reihucoi the wy 104 2 five "Varkhi „ and thoſe N- 
things into the Fraction of a - Poubd 'by » ſeventh* Caſe of 
Reduction of Fractions: * von have J. $375 to ſquare, (or 
2 by _ which ge lee Z 30 1 VA 2 , Fo rhe An- | 
wer Is tf 751 n e n ti 5 
I ſhould not have inſerted this and 8 denon abojer bite 
chat there is muck noiſe (tho little real Uſe) o them; ſome Per- 
y being deceived by thinking to anſwer them (for example) by 
in the sth Queſtion the 55. 7d into Pence, and multi- 
ee. them by the Pence in 75. 5 d/ and then reducing the Pence 
abe ings Shillings6r-Pounds by dividing by 12, Gt. But 
this way gives 12 times the unte becauſe, as Appears, the Pence 
ſhould? be divided by 144, or 12 times 13 = the Product of the 
Denominators of che Fraction. And ſo in the laſt Example they 
wilt divide che Furthings in the Product of "thoſe" in the Number 
given multiplied i itſelf by gs; whereas it ought to be divided 
/ the Square. of thar; viz. "994668. 50 in en 023 TIA 
On the contrary, others think to r the Work of the ſixth 
ſtion : by leduc deing ide e and 89 Pente to the Fraction of « 
Found, multiplying . by . But here tis plain the Anſwer 
will be ſo much roo tirele, "as W is leſs than 1 ile. it win 
be but zr of che true Anfwer: ©: Fe 0H ee SB Nel Rate 5112 
Hence it appears, that ſuch Queſtions are only augen 
curately reſolved by Fractions, as in the ſaid Examples; Nr 5 
W reaſon I have given thoſe two above in this part of the Uſe of ee 
| bre * 5 the ingenious e will Een this * Digreffion on on 
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2 5 5 2 a2 and 24 18 26 by 6, g gives 3 Sum uf the ad Hens. 
3 and 36 js 39 by 6, gives 234 == the Sum of he 3d. Series 
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ſneceſſive Digits continued, do differ alſo in Arithmetical Proportion; 
the common Difference being the Sum of: che firſt Senes, 2 8 aße, 
23% G. JJ 2191900 dow 3887 pa1m5gaa 3t gnns i. 
Queſt. x: Her many Strokes: does the Hammer of a Clock'Arike 
in dhe 1 Hours? I his is done as the: figſt Example: abote, the 
Anſwer being 78, and Would have been the fame: had. you multi- 
8 the firſt and laſt, Ui. 67 by 1a, the-whole Number of | 


Oueſt 2. Admit à Boy 40001163 ele which. lie a Yard. 
diſtanr from each N and to put each of them ſingly into a 
Dee Ten kame haf, ; how rus wad he” 
che laſt Apple, | 
and back to the Hasket) Sum 262, which multiplyed „by vo, _ 
the Number of Terms) produceth the Sum of the ar 


IO ty EI TR ä 515 5 210 95 


0 * % 
* 
83 
„ 


* 


% 
; - 
FY 


1 * 


2: a wy 22 an heavy 5 + 

* collth Time, ſuppoſi 5 Fal n | 
| fall 16 Foot the fi TP DOE. | each Second. 

17 times that ATE ba. 23! (b . 2 4 7: it BW 
A what One „ „ 3J 
:8 3 e + "Yo. - 
on 7 * ; 85 2 : lt 144 LS 1 
% ah ens wine 45 -;" 
* E 7 1 Pap. 4-0 6 208 
10 9. T 17 272 

1a 10 19 380. ³· 


— 


3 
— 


alin «193 4:4 tina! 2 85 
. plat the th. wie a Well, or . like, an 
poſe EN , Vatch that vibrates 8 1 I find a Stone 44 
Quarters. er E Seconds in as above, 
Well, Cc. is found 1936 Feet. . 3 1 991 
And in this Progreſſion tis plain oy =- — che Teri erms are f 


whos the intermediate, hy multiply 46 HA double the number 


dale in Thus I. phat: it fe int eee 2% 
Feet, 5 Te fund multiplying 16 by 15... Wy, = 


fe Fas 4 mean. Arithmetical 5 a, two. Nm 
N 60 half the Sum of the 2 Numbers or Extremes for Anſwer, 
8 in the. Examples above; or add hatf. the Differ 1 
A Mean e 9 and inne 
PE 895 20 and 24 in the 2d Series is 22. 
e r eee 9 
145 11250 common St, BUR and Number of Terms given tg find. che te | 
Tam. Fhus in the 2d Series the Number. of Terms (1 2 | 
multiplied. by the common Difference 2, gives 24, the laſt T ae — 
Cc. orfin any Series multiply the Number of T erms leſs. x by the 
common Difference, and. adi the firſt Term. : 
Au 2 Numbers: ſtauding-togetber given to find third; &c... Take 
their L Difference, and. add to the greater, gives the 36, &c. Qs- 
ſubſiracted, from the leſſer, gives the leſſer Terms, as in the thind. 
1 and 24 are given to ſind the 3d Term; the N | RS 
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41 ch added to 24 gives 27;; the next Term higher; or ub : 
2 x from 21 gives 1 , the next Term Mwer. . 3 
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ide ken Ling 1 10 % and 10 are equill fe 
ſo in T, 153 7 and 15 are equal to 14 and 8. 
| hs 1 3d Li ine 12, 5, 18, 215 72 N cps 7 omg to 15 

7. F three Numbers are in  Arithmictical Þr portion 


ortion i HOY the 
| Double of the Mean is equal to the Sum of the tw Exttemes, a as 
I2, 15,18; 2 times 15 is equal to. S 5 
8. If three Numbers are given, a fourth may be fund, by addivg to. 
gether the 2d and 3d, and from that Sum w ſubltrating! the firſt, as 
8 ne 14, 15, 16, the Sum of 15 and 16 is 3, from which take 14, 
the Remainer i 1s 17, the 4th in Arithmetical Proportion ; 3. and 

> this alſo holds, tho the Progreſſion be interrupted, as 14, 15, 25, 26. 
, 9. The Total of the Progreſſion, and the ferft and lat Terms given, to: 
| fad the Number . divide the Total by half the Sum of the 
firſt and e 115 the . the! Number of Terms or 


Flaces | 
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of Terms; : divide the. laſt Number by. che Execſs or 
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5 rence. i 1 55 1 1 i 
"vx." The Sum of the Progreſſin, and the firſt an: Bt Tims given, 10 


fd the common” Difference. Divide the Total of the Pre on- by 
half the Sum of the firſt and laſt Terms, and the Quotient is the 
Number of Terms. Then from the laſt Term take the firſt; and 

the Remainer divide by the Number of Terms leſs 1, and the Quo- 
tient is the Excefs or tterence ſought, as will appear by any of the 
three Series's above. 

The Reaſon of' the Rade 7 He as 1 Arithweerical Progreſſion 
| According to the 3d Propoſition laſt above, half the Sum of the two 
Extremes is an Arithmetical Mean; and a Mean between the firſt | 
and laſt Terms of 4 Progreſſion, according to the ſame Rule, is 
found by the firſt Propoſition "and ſince that is a Mean between 
the extreme Terms, therefore that being multip — by FRE Iu” | 

ber of Terms, muſt neceſſarily give the Total of them all. 
0e more plainly: Take any odd Number of Terms in the hires 
Series's above, and you'll find that Term Nanding im the middle to 
be the Mean, according to the ſaid 3d Prop. Thus in the ſeven 
-  Srit Terms in the ſecond Series, the Mean (or middle Number) is 
= vere ha three on each fide fo that one with another, each 
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Term is 5 46 50 
18-2 leſs than '8(ha 
2 more than 8; 
isa less than's; bu 8 12 (the 2d ET — hed; — from's 
15.4 more than 8 : laſtly, 2 (the 3d. toward the: left hand fron: 
tie 8) is 6 lefs chan 8; but then 14 (the zd toward the right hand) 
:5.6 more than 8. 80 chat jothing is more plain, than that each 
Term (one with another) being 8, that multiplied by the Number 

of Terms muſt give the Sum of all che Terms (or Eights ) ſo ts 
Sum of 7 of the Numbers of the 2d Series aforeſaid is 56 (or — . | 
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0: Multiplication: of the Grit 'Term, and the Products ariſing, i lome 

e. certain Number, called the Ratio or common Factor: e 

r. JJ ˙ 65e : Stor, 

4 1 359, 275 81, 243, 729, 2187, 6561, 19683, 9 „ « 

75 4, 16, 64, 256, 1024, 4096, 163 84, 65536, 8 

5 1 To ſum up any 0 of Num =, vhoſs Retain is „ 

ee ee WET 2) 82132 3 * 5 Bo | 

| Te firſt Wa Bp 36#. „ 2 Fs | 


| Rube Multiply the laſt Number by the common Maliplyer.” . 
| 2dh, From that Product dedud tlie firſt Number. if 
34h, Divide the Remainer by the ſaid Mulriplyer. leſs one; and 
| the Quotient is the Sum ſought. WEE 
Tie Example ſhall be. im the finding the Aggregate of the mne 
Series above, the laſt Number whereof is 19683 ; which multiplied * 
by the common er pa is 39049, from which take the firſt Ierm 
of the Progreſſion (3) reſts gos, which divide by the ſaid Multi- 
plyer leſs (r) v,, by-2, my en Quotient 1s: "9933 = 8 Sum 
required. 14 908 190 Eck. tl s 97:9. 0 bis Cas and Wong 
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1 aoe-the-$9049 as. befvre,” (whis 
the roots Term, if the- 1 had run 10 far) het the 
Som is found as aH For; Loon 3 9:75) bes e 51 
e. That when the Number of Terms 
woe e Une he! Sqdare- of the middle Ferm e 
above the laſt Term, as in tlie laſt Eizumpf[lOeee 
Wie 2. If the Number of Terms be dd, Ac the fest Term er 
| but a Unit, then the S re > of Rin middle 'Term gives ehe laſt 
* ; ve mol the Progreſſion, « > Ch e | 8 


One or Unit goin the Square of the > in the place of h half hi 
Number of erms gives the laſt Term ſave one: as in the 10 firſt 
Terms of the firſt Series, the Ke of the ah Term (16) gives 
256 = the laſt of the-10 Terr See 
Note 4. I the Number of Terms be even, a d the firſt Ferm be 
more than a Unit, then the Se 


. Uni dare of tlie Sum in the place ef half 
the Number cf Terms, gives the laſt Term of the Fregreſſion, as 
in the third Series the Square of 256isthe'laſt "Ferm's5'53 6: 
Theſe Rules are more particular and uſeful in the fumming up 
| alt Knds ef G. cal Prögreſſions than T have"any where Fs 
ſerved to be exhibited, and therefore worrh-noting; for they always 
hold, as in the two. Series“ $ above; and where re the Nature of the 
. as in the firſt Rankor Line; a8 is chüs WE Feooe: 
rated. 5 CC 
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The upper Series 8 


or. Double of any one, Hewes: 83 what · is produced by mul- | 


— or ſquaxiug thoſe under theme in the lower Line- Thus 
doubled gives 8 in the upper Line, under; which ſtands 256; :or-the._ 
Square of the Number under then, Oc. So any a added in the 


upper Line, as 3 and 6, give 9: which 5 over the N * 


the 2 Numbers 64 and 8, which ! IS 512. 


e Reaſon of the Rule far ſumming up a C gehn "i K rol Progeſin. 
It will be the more eaſily underſtood by a Series of a few Terms. 
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rſt Term tag aſtly, in 1, 2, . 5, K ice 8 (the erm) is 
N neh- id the firſt Term (1) mere chan the Sum (15). And 
cht as⸗fuffwissit to ſhew the Reaſon v e multiply the all Term 
by e e Factor, and . from the Product the firſt Term is 
dieducted. FLAG | 
Now, as 8 the Ratio or . Nager z ( D the Sam of 
the Progreſſion is = the laſt Number after the $irlt is deducted from. 
the Product; ſo when the common Factor is 35 the Anſwer is 23 if 
the common Factor be 4, the Anſwer is "of the laſt N umber (or 
Term) having before Diviſion the firſt Term deducted from the 
Product. Thus in 3 and 9, the Sum is A three's,, dr 224 which is - 
| thrice the laſt Term (9) leſs the firſt Term ( ) gifided by 2. 80 
alſo in 4 andias; 1 Sum is 4 times 16; 1efs- ihe Arlt Term (4) di- 
| viding the Remainer by 33 as migh Aron fo few Terms) at 
firſt de dre dver d. But —5 more ab cls End of: this Sectie 
| Oueſt, A. King of much Virtue and Valour, admirably eſteem? = 
by tos" Subjects, returning from the Wars with Victory and Peace, 

very much Emulation. appear d who Mowld'exoeed in Pemonftrationg 
of Joy. Among the reſt, the Governeut of the Fortreſs Intenditre 
to ſignalire höimiklf, ouders' his "$(bLOfficers/to:njake fo many 76 
charges of Carmon a. I for che firſt Vear of the King's Age, 
1 was a Vrans) g for the ſecbnd Fear, 2 for the third Near, 
c. (not conſidering the Impoſſibility of the Performance) the 
Queſtioti)is, how many Diſcharges Were 10 be made; and how 
much Powder cduſumed, Lappdſing' dne Güns to be each a Culyet in 
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| 3 leis than ae, a then a Cypher 8 pur dow 
7 45 N en iff 1921 oo 1 FER 75 
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- Compend. 1a. By thiGotapendiam i is ſnewn how to Wer by. 
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_ omit any, as being my own ( 


Ys 
* 
— 327 


2 
— 
r 


1 *. * 2 I OS — 
0 + * 1 by 12 — on 2 1 
* 12 4 _ OR G1. . = 4 . - Fa 5 
4 


9) 


; VF, 


Zontrivaricei® RR 
Theft © Operations, altho at firſt they may ſhow deut, e 1 
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lowing. But firſt obſerve, TIL. | . 
3. The Number of Places i ins Decimal ſulficient, when a tg he . Uo 
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To work any "Queſtion ſo as 10 give the Anſwer exquifitely (without 
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n Decimals in Quotients happen not to be compleat, but infinite, the 
Anſwer cannot be exhibited fo accurately, as to be truly ſaid to be 
= dme whole Truth: But this is eaſily ſolved, by eanüdefin the Na- 
: | ture of the Remainers in the dividing. and ed a FraQtion of 


that and the Diviſor. 
| So that the Proof of this depends both upon Vulgar 280 Decima 
 * . Fractions worked promiſcuoully, or of Decimal worked by way of 
3 Vulgar Fractions. 
Toe ante in Example 3. foregoing, the true. Quote. (as in. the 
. Margin below is proved) is = .3 38460068 : For the 37 
1s what remained in dividing the laſt part of the Bividend; and be- 
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Fragions, which muſt always be obſerved. 
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and proves the firſt Example in Mulciplication, 92-1: 50 63 
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needs be Decimals, except the Index or firſt Figure towards the 
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ble, or | for that 9 7 by. Lor nes Hens 4 bur Ton 


75 


28 


—_ eos 1 


1 ts 1 wee t 5 Nenbinely une, 
210 Mutriply 9r by mm 9 9/55 05 Sinton Wu 


z | . 4 Te. the Gini” of "90; which 1 e e 


; en 1585 $0110 40 2440 


erence: «+ 21 28.1 108 44445 — — 

; Produ@=8463 deen Nat: Numb, tothe 2 3 3. 19:75:43 Sum 
1 8 
ait "Exainple 2. Multipiy 4 by 77. . aur 3 


Kale. To the Log: of 177, which 15 5 2.247973 35 ” > 
Add the Log. of 4 which, 18 = 8 7 2 ; 


4 
ES et 3% 4 RY 


= < PRI if Bhs % \Þ 09543, Told. o 33. 42K; FIRE, a 'F2 


- Produd 708 5 its Totrietim = = 2.85003 330 Sum. 


1 > * (4 K ii 2% 8.5 OY 


Theſe. two Examples are ſulficiene 10 ſhow how: ala any 


htire Number by another; by the Logarithms, where I need not 


ive many words to ſhew that againſt the Natural Numbers given 
and their Logarithms; and againſt the Sum of thoſe Logarithms 
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gf. 876543 of: a Pound Averdupo a 


Rule.] By laying a Ruler to the Center, and the Decimal. given, 


it will ew the Value in the fifth Circle, from: Toke, . Numbers 3 
d be th Ounces and near half a Dram | 
gp s 8J What Decimal of 2. und d W Veig 

855 


1 ik -a Ruler to e eser 600d the g given Quant | 
drt Circle, Jau e il cur. in the Diagonal Girele 7 — or 6875. 


Queſt. 9.1 W bat is the Value of 876543 of an hindted Weight 7 


Rule. ] Laying a Ruler as in the 7th Wn it : will cut in * 
6th Circle 3 Quarters 14 Pound. | 
Qua. 10, What Decimal of a Foot i is FO 1 Quarters? ? 


le.] Laying a Ruler to the Center, and the Quantity given 


in the au Cirole, It: wall Rut an WR Pat eee. or wibiy 


I e . e 
d. Line of Numbers being ;delineated without the largeſt | 
agonal Circle (as by Rules given for drawing that Line, ſet- 


: be Parts off from- the Center) and another to turn round 
Wit lun it; you may by them do moſt Queſtions in Multiplication, 
Diviſion, AY Extraction of Roots very accurately, as BY Rules 


in 8 8. Or thus ; . | SO! do the ee, ion in 
FE "Set. 4. 


8 ry en. [E126 of — AVE: 
AED. O03) 5 * ve £2054 Þ 0 BT. 
1 12 in the inn Sitele, 2, to eee 
agait iſt 2521 10 the) inner, will and 42 in the A avis 4 
Or in Caſe you have only 7 Cut. of this Inſtrument ng on a, 5 
ſtrong Board that will, not warp; you may do theſe Queſtions b by. i __ 
the Compaſſes, and one of the Lines 0 or the outmaſt Circle) as if | 
20 require 30.3 What will 50 require? In the ſecond half Circle, 
the Extent of a. Pair of Compaſſes from 20 to 30, will extend 
from 50 to 75. Tp fourth Proportional or. Anſwer. Rr FC 
The compound Intereſt of any Sum for Vears, is found fk the: | 
two Lines of Numbers : As that of 4.65 o for five Years at 3 per 
om. the fifth Power of 1.05 is the Te of J. 1 for five Years, 
which multiplied by $668 gives J. W. 11 F A ens For 


Nun 1 in the inner 'Gir | 
cle, to 1.05 in the outer 


Cirele _ Ay 


Y zX gains 1 5# 28 


"7 1.05 Yla, 2 imer 
ache Bandy 


Aud turning 1 e 10.14 tnihs ini 0 1 3 
cle; againſt 350 (the Principal) in *ke inner Cir cle, mat wil To > | 
find $29 in the outer Circle, the 2 4 wired, f 

Many other Queſtions might be propoſed, and Uſes ſhewn of 1 
this Inſtrument; but 1 leave it to the Ret eader to find out, of his | 4 


- $4 
33 1 


own eee to exerciſe his Parts. NRF HA 


3 7 y 797 
\ Tis i N $5240 ot; . 


YR 1 Ties © * bw: 4 0. 7 


. 
2 


Sd 8 . 1 + 


1 Ws 4K 425 » * 


| The End of Infromentl Ariehmeticks 


** , 4 : 
* T6 42 „ 18 7 "8-1 % 0 bo AS? N 
3 5.8 8) 87 FEA 34 3E5 846 N 
A 5 De ne. 5.458 Se *% 


. 


* 4 3 — { 
> 5 17 I.» TY * 0 * 5 2 ”_w 2 wA YL * #'% 75 3 8 £ 2 
eh ur og e 


—— ; 1 ＋ 
gat - 


9 OE NY . 

LGEBRA being A Word Sons 80 the Arabich RY 
1 Siabr, makes it probable, that the Arabs. were the moſt 
e rofeſſors, and great Proficients in this Art. Although 
ſome have aſcribed the firſt Invention to the Chineſe, Indians, or 

; ſome to the Grecians, and that it was firſt propagated 
8 it was N A Secret from the Principle, ns 


OS RR ih 


— — — 


2 3 


by Dig 


this Art is id on be wrote b 
_ Greek j but the firſt EA op an Au moſt pro robab bly,. Lucas de 
Burge, a Fryar, who pu M a 00 oK this Subjet | in Falian, 

inted at nice, 3 7 4. yet Sip Carden, and others about 
their time firſt thewed 42 So luti if Cape! e The 

famous Niet was the” Inventor. of Seciqus Algebra about 1 590, 
which was N by Oughtred ;, 12 the Methods” of ſoly; Ving 
Quadraticks, By Changing t 1e ſecond: Term, and by Compleating 
.of the Square, were with many other Sr Improvements, in- 


troduced by the celebrated e e ho was | contemporary with ö 


Oughtred, and flouriſhed about the Year 1630. * And ſo. mucl may 
ſuſce for the Invention and Improvement of this great Art. 
II. Some define Algebra to be, The Art of. Reſtitution and Compari. 
It is ſometimes called, The 4 ditick, or the Art of Enquiring 
dine the fundamental Fare and Reaſon of Propoſitions, and of Compoſing 
tions, 


* is ei 


Numeral o x Literal; the forme”, 


| done Dy: « -5 6a W E N or ihe ured repreſenting the N umbers 
in . Que Hh | $3, 5 for et” ſe 
n ”, Lagira.th Row 


"Ys 


1 In this | f ale. 1 8 £4 742 
8 . Of "the Notation, Numeration, or way of reading X 


ee — 2 ⁵³ 1 TR A. 
: IV. The Lay e or the more a commodious and ex- 
peditious Way of Procefs uf ſolving Problems, have very wiſely 


agreed upori certain atters whereby ntities, or the Powers 
— them are e re netted; Ye of the Artiſt is 


va toah at 1 9 ER led g ny 


. why. \ 
TS. xs ö „W Bs 7 24 1 10 
4 1 8 1 21 1 1 * ”E 1 * 145 * 37354 1 12 k 45 t +4 71 A 1 
a Z 8 ; * ** — 5 # A 
gs | \ 5 | N g's + 7 # . . * #7 A & tow 2 7 Y E * 1 i me 2 13 ? 5 8 7 4 TT : 1 4 
5 1 . A 88 12 * * 0 at 1 x IE 93 2 4 7 * 2 
7 2 33 PLE vi A 2 1 SM t LI. x Fe by 44 $2 Lbs: I 2 hy . $f 1 LES 
5 — 8 * E * * 5 * 14 * : 
* . A L - 


; — i 0 Dit By : 
Fo : EE 7 8 — . 8 1 ' bad 7 8 39 6 "uy "3+ * b 3 8 % 
4 N +, OE. F VT . | 
r . + „ . * 4 1 My HEE 1 in 2 3 * % 2 
* # a *F I 85 al bs & * 2 8 Rog 444 - - W- EE. 1 „ 1 N. * #34 oe | K & AS i «6 Lp 33 ov I 5 * ; ; a . A ; 
3 » 3 4 — 2 oh . 3 Yo x "77-0 8 „„ͤöͤöĩ75é50⁶?1r . r 
' 3 1 12 *** Ts $4, 3 132 5 2 3 5 


bangs me ang A wonple 


d-ds ſcoveris Canons and Theorems acgardingly thr | 
en a 
8 by the Numbers 233 ; and Literal, when 


7 gf the Som by bols gr. eLetters, ropreſont 
| pound. | 
and dation 2 ol Explanations of Terms Peculi. liar to, 


d Cos methodica ould wy ed, which would appear incomve· | 


= 


Pat 8. 1 


5 


between 5 
Léeſſer than ha 
- Greater than 95 05 
851 is (when in the 
middle of 4 Geo- 
tienes 
Continual 


by. 


. 


he Bi uadrat ofa 
"The.5th Power, or- 
| ſurſolid of a 


4 


Multip 


The Difference 3 i 


| Divided by 1 . 


Other Char alter: les uſed are; 4 
lied in the Square Root of b. 


Literal, Examples; | il 


3 £70. 40 2 


7 3 
th. 1 E 


5 


. m4 8 


9 v 3 2 
: : © q ww 


MA, 


5 uſed in 


L) Right Angle. (C) Square. (<A 


(4) 


ty is ſquared 


— fil 1 .) Involution, 
Evolution 


obviating 


— 
232 
d. : 
” 
20 Os : a 
=” 1 
1 Is £ P A b $ 
# *y * ad 


ss = 


1 U35 5, is 2=5—3: 
36. 


35. 


. 


2 e 1 
55 
1 mY 
5 8 | 3 4 
| S754. +5 
. '% $ - 7 T 
a. 4. 3 1 A 
v7 1 *. 
* * A 2 
* Ws <7 ” 
* * - 
. „ * { 
20% r * 
4 i * 4 5 b 2 4 
7 "4 * 4 - 


. 
9 c 
* 4 
7 Py 8 r - F5 
a ..: 7 
L 
* 1 


21 2 Foo s | 
bo IRS Þ| 
{41 * 3725. 4 


— 


* 


- 


that ſich a Quanti- 
w) (or that the Root is Extrafted) 
"© RES ; V. The 


, 1 
* N eee ee 
5 
* . 


placed i in an eee to rep 


are bene which 1 
reſent the Numbers Swen in any 


Queſtion; and theſe are commonly Conſonants, as b, c, d, &c. 
But the Letters put in an Operation by Algebra to ſtand for the 


Limitations which 


A n Numbers (or thoſe ſought for) are uſualhy Vowels. And 


I ſhalt obſerve 3550 325 in the following Work, but with thoſe 
think are very, 
1. I hall put ſuch Conſonants to ſtand for the Mice Numbers 


as are moſt expreſſtve of the Things to which thoſe Numbers re. 


late; arid the like for unknown, or if there is but one unknown, 


N 8 or Number ſought in a Queſtion, 1 ſhall always: put” '(@) for it. 


2. I ſhallnot b has been uſual put the Letters in a Product pro- 


- miſcuouſly, and without Order, but ſhall place them as they have 


Order or Priority in the Alphabet; 
Quantity is eaſier ſeen in contracting "manifold compound Quanti- 


ties, an ſeveral other good Uſes may be made thereof. 


VI. Of the Notation, Nimeration, or way of reading A Igebraical z 


S it may be obſerved from the foregeing Signs. 


. Such as are cometted* with the Affirmative. Sign +, as 
Ae, are to be Read, a. more b, moge * more d, equal” 
to p. . 
. : Wore," Which p though it Bath no-Sign bofore;'i is 5 (and the like 


18 always to be obſerved) ſuppoſed to have 35. as POE always! 


2. Such Quantities. as e ee che Negative 5 . (=) 
4 ah are to be Read thus; 4, leſs b, leſs c. as in 


the firſt Example, the Numbers ſignified by , e, and d, are to 
be added together to make the Number repreſented. by p. So in 


this ſecond Example, either the Sum of the Numbers repreſented 


by b and c, are to be dedutted from 4, or elſe b and c taken from a 


: finglely, 


from a, and then c from the Remainder. | 
poſe be- du up; that is, the Number ropiefonred by 


4 being g deducted from the Sum of thoſe repreſented by*b and c; 


Remainder is equal to the Difference between the Numbers 3 


_ repreſented by p, and that unknown N umher by 4. 


Are, That uch Quantities as have no Numbers handing to the | 
Left-hand, are ſuppoſed to have a Unit or T5 thus bi 18 155 re 


155 > 


n e=[Fa—pira: Here the Diſſoronts Neben 7 and , is to 


be dedufted from the Remainder, when h more d is taken f 790 


1 yo Read, leſsb more (O lee — 45 


for 


ö in 1 orgy 


5 Wor 


SOT to — the Difference is ne- 


"ek Geib, e ee the Sign „ deen dide 
expreſſed without it, and the Letters put as in à Word; 


thus auh, is, 4 multiplied in 'b, or 2 cx bx ys c multiplied in b, 


and that product in p, but is moſtly put Ge). and b zin 


is b, -Exexdx4d is ccdd, or c ſquared . f 


Or "anebbxpxy is an c Clyr, that is the Produtt'of b, 15 and „ 


added to the Difference between 4 ind e | 
4. So all Quantities having the Sign. (=) may: hes: 10 are We 


commonly expreſſed by way of Fraction, the C Quantity to be di- 


| wr tm: me 3 over Say NEE? OY OR will nk 


* 


4 8 d Quantities, are e with if x0 proper Marks 32 
3 firs them, as: ga? is the 8 Root of the Remainde 


is deducted from g. So alfb r is the; Cube Root of 
1 the Remainder, when. * is deducted fre om the Sum of ; 7 and + 


Br is _— from b, 3 


; Laſtly,” boots, which is the Biquadrat Root of the Sum when N 
| that Remainder added to the. C * of 4 . 


W 2 4. n FY0 


Bur e Einl⸗ tf 12 mY a doable Hurti, | 


{aki 1 Oi the ſecond: of this 6th Head, wherein d. If i it 
were not for the Line over band d, "inſtead of deducting b+d from 
Gy b.would only:beſhewedto be deducted from the Sum of c and d. 
So alſo in 8 4 4th above, if there were a Line over b—=e+p, 
it would ſtand thus 2— Fe Te, which without the Line (fuppo- | 
wg 42240, b==20, * and N would.be: but 25 W wäth 6 
"op * 5 0 for 8 ; > 


MOTEL IRS . - : 1 = Bit (wich he Lands: =4 „ 
=2 | 


„%%% rs a 5 Leſs (0 2 
mae that divided by hp Divi ded by b TN, 


wich dedufted is =38 28 


iv there 3 18 36 . Nes ; tothe. 5th Example: above, 1 
there is nothing more frequent in Dog Quadratick Equations, 


"m7 to ** Occaſion 3 in the Canon. or Anſwer. to ule Lines to di- 
ſtinguiſn 


by are com- | 


r, when. 


which are. pots 18 25 that js, . 
PE when 51 is HE) from the Square Root of the Sur 
, and dt) rauleiplied in @,/ f b be 1. 
tion diſcover, from the Letters,” #74 SHA „ 1 Fl ka 5 : 
the Vous of 51 yo ſo OE _ 1 25 . ; TRACTS wok anro 
that-the Root is to be extracted „Sn 4 


NT WV you Ot too e 
es in the new Notation * ! is often expreſſed a” 3.5 + pan 


1 work: L 2474, Se. 800 is Bead one divided . a _ i 5 | 


a P > 2 . 9 Sc. 5 | | 


12 is wrote 2 „Ae. e 1 ep, 


34 a+b. | 
- nt 1 aivided by 4 Son's and the 5th- Power of: amore e 


Ith Power of b 5 in 1 divided by 4 more b. 
Likewiſe Abe 3. &c. i 18 inthe: new. Notation ;* 75 5 * , ow 


. maleplie in þ; one @ divided 
wy. the & Tube. of a multiplied in # . 


We i of b, ve by a more eb; is e [ * alſo le 


Or rather me. 


4 
VIL An Alphabetical 8 15 Definition of SIP Thaw J 
uſed in Algebra, which the Reader may have Recourſe to as he 
finds Occaſjon;;' for having well underſtood what is above in this 
Section, he may ou this Head, and proceed to Addition, &c. 
RS 2D „ or Abſolute Number.) Is ſuch a known one as 
eth one ao of an Equation, as 1 +cum=b, here h is the Ab- 
blute Quantity, whoſe Value is known, and 1 is free from any De- 
nce or Power of any other. Or it is one marked with the 


to N tive marked =» | 
. * my e 


3. e. dhe fr l of 


— 


— 
— 


e with: + Þ 215 are boch ee Se 1. 


the laſt. 


erat ions in the ſeveral Parts of Agebra 


" Algorithm. The t of angle Arithmetick, ay Nanrevatian, | 

Ableton, Subſtrack ion, Ke. : 2 
45 ' Arithmetick of Infinite. 
ing Series. 2 


| Adfefted Equations. When in a Quitdratiet Equation, (which. 


ts Sek. 10. in this Chap.) the unknown Quantity is ur Term; 
and its Square in another. 8 
Analogies. ] The aro as Proportions, 25 the Analogy of he. 


- four Quantities, 4. b. c. d, &c. and becaufe' the: Rectangle of ; 


the two Extreams is 1 — to that of the means 3 therefore ad. he, 
the Analogy being converted to an Equation, 
oximatson.] See Converging W 
Ab Negatives. ] See Negative under RM 
Binomial Quantities or Roots. J Thoſe conſiſting of two . 


Terms, or Members, connected together by. the Sigt 15 a = 


1 114% &c. | 
* Cefficiens 7 Tho Niinbers or I Quantities in a Ouadra 


&c. Equation, which are (in the ſecond Term commonl ly): | 


multiplied, in the Root of the firſt or unknown Quantity, 

E here 20 is the Coefficient : And Note, That where wee: 

is 06: Number nor Quantity multiplied in the Root in the ſecond. 

Term, then 1 or a Unit is the Coefficient, ' as, an pod 19 un F Tu. 
VE e ee Suare. | | 

ound\Quantiries.] Are ſuch as are either che Product, Sum, 

. or 5 rence of two or more ſingle Quantities : Thus 681 ) is 4 
Neckangle compounded: of z and p, fd, or ud, ene Sur or 
- Difference of thoſe two Quantities à and d. 
Compleating a Square,] This is to Square Ha If che Coefficient : > 
As ſuppoſe two Members of x Square an Thu be given; to find 


vhat Quantity: muſt be put to compleat the Square, is to 3 


half the: Coefficient or > 2. which Square i fo chat wt buf 


XN. 


i (which: is che Root of that Square) in itſelf, And if this 


were a 3 WII this TI of half the Coefficient. 


muſt. 


| Th 8 fameas infinite Series, or corirerg- . 


b 2 8; 45 £ 


7 2 1 a } 5 
- _—— 1 
r 2 "hs 
a 2 8 a 
Pa 
both 9 
3 
3 * 
1 * 9 
4.5 * | £ 


1 * „ RE 


N - 
A . * 
* 
by ” * * ” 
£2 ; to 
\ . 4 41 * 2 * 
5 OE - ; . 
Ss. 4 N a 1 3 
e = 7 7 
* 


* OS 


7 5 4 92 


Fs 
* 
3 


* 
5 
— 


#4 


I 


AE 4 
—— 4 


is called alſo. Arirhmetick of Infinites, Infinite Serves, and Approviniation. 


* 


— ; 5 8 


> 
* 


then ir follows, . that as che Quantity «is to © or d, de is the 


—— >: 


: 2.1 Thisjn dire is is ee out beuten, 2 : i 
; eres ; Terms, or-ſingle Quantities; as 4b. 36 . 56 5 
pr ae od +26 e laſs. f e e ee 
leayeth ac Sgalſe Taub aprmdz—3py 15.7474. for, firlt, (a) = . 
ing in each Member 12, may left quite. Out, and then tis 
: m+3p=4538 ſecondly, ;+ and. — 3 deſtroy each other: So 
there reſts but 7 = d of 4 otal, and THe: like 2 be obſerved | 
in Contraction of other Quantities. - 5 
| (Calculus. Þ - A Term in F luxions: : Ie is es Calculus: Integralis, | 
which i is the Method of finding a flowing Quantity to any Fluxion | 7 
given; or elle Calculus Differentialis.; 175 which is the 17 of find 
= Fluxion of any flowing Quantity... 18 
Cunon. ] As it relates to Tri, e is the Ru le or . of 
by. which an Angle or Side of a g is found; the Tables of Arti- 
ficial Numbers (Logarithms, Signs, and Tangents) are ſometimes, 
called Canons; but in Algebra it is a reſolved Equation, being the - 
Reſult of an Operation, and is the Value: of ſome unknown, an- 5 
tity in known Species, or Numbers, which being wrote down in 
Words, contains a plain General Rule for the Solution of any Que- 
ſtion of like 1 4's 1 80 * one 0 3 e e f 


* ie 175 2 1 


Racusdrat or ö of 1, oe. 5 See eren of Roots 4 


E SE Sect. . 


Cubicl Equations. J Vide Set. N this Chapte ber. . 2 
Ded 


] This Word is aſed in the ork of PT FRG: 7 102 
Equations, where the Equation. is depreſſed or reduced from one 


of the third Dimenſion to Al Quadratick; that being one of the 
ways of reſolv ing Cubical Equations: Gr Depreſſion is the Re- 


hep of an 5 option by Diviſion; 3 a8 Pan +4 


on ts» 
2 4 a e 


ann, b: :h, 15 5 Se ime pri vn dae, 


| * An /b der tis 
. 712: 12, 28. 1 
1 Jr bete the 6rft Term is an, that 
is one of: 4 imenonss urs is an Equati wer 3: Dil nenſtom 


of 2, '&e: being anden on en We 
5 Eqaseion in RF, is,/ ions: or Fade | 
1 A Quantities'are” made equal to other Quantities. 
upon a due and regular Proceſs of Compoſing, (ke that Word,) as 
Kent, kbar is, a more f lefg 4 is equal tor multiplied 
E. is refolved as under Refolution; ke d 
zubieal, and Lateral Equations in this part. 5 
+ e 1 Is. 3 wg, (or the Extraction of a Root, ) and. | 
| tells us, that the Number or Quantity before which it ſtands, is. 
the'Square: Root. of 1 rn other oo ee to in an Aigebraical 


* 232 2 „ 


= - - on F 1 nee 
eee "Hnalf Vigiures \plloos almefb erer ay 


to thew . expound) ) what Power of the laid Quantity: 
hs are Sh Met Powers above. And 
41 gra Is a Term in Fluxions, theſs: Boing fach; 
| Gan? ities, whoſe Exponents are variable or flowing Quartities. 
Fluxions.] Are defined to be the Doctrine, or Algorithm of che: 
inflitely fall Inerement or Decrtment of variable and indeter-. 
5 mirate Quantities: For the 'beft Notion we have of Generating. 
= - (is by the Motion of à Point, of 2. Surface by the Motion 
. of a Eine; uc of à Solid: by che Notion of” & SupErficicy : * Now: 
f as this Increaſe of 4 Figure by Local Motion, wing 
: Quantity, 16 the Velocity of that Increaſe of the flowing Quantity. | 
is called @ Hurien; and 18 7 fromthe Character or Sym- 
bol of the flowing by 4 Point over" it, &. Wich is a 
kind 6f Artificial Aare, but is wrought. by Rules 1 ta it 
felf, being a late Invention: and a great Improvement...» 
wantiries.) See Fluxions WW 
2 "metry Points Lines and Su s generate 
as under ee or in Arithmetick, Ek 15 . 
IN Mu Itiplication or In olution is a generated pac or Quantity- 


„„ Te 


neee Is of the ſome} Bud So ſuch ſürd Roe ots a8 baue 
: | the ſame radica L Sign are Honogeneal,. as wah, ue wich, 


Ui vt, Va Ke. See this W 


Tin the Tutroduftion, Seck 1. 
| | "Homologeus] 


5095 


Are, dee ort ion of four + Ab. d. 
he two Antecedvnts wad C eee | 


ag and d, &c. and u is Ah 
Hege. 1. (Of different | kind ; 5 So SUP 
e n DS 21 42 aver 
ir radical Signs are not;the ſame, as / 1 
Infinite! Series. J. See Canuer Doe, ang Chap. 10 0 
itz Sect. 13. mms z has. — 
uolutipn. J Is r G, wn. 3 that 125 Quantity pe | 
| Auhich it ſtands 75 1 ae LON e other Which 18 le ferred; to; : 

Contra to 0 i. 4 PILE 1 . 
118 Eg e what > Kage cnn ihe ip Sigs f 0 
* the Proper radical The * 5 


W038 RIES 17 4”; 


Root. ; © 365 3% wa 47 $13.07; | 
Lite SJ hols, d antes 5 n Arbre which have the, fan 
Sign, as +b+c-+d, or = , Fines | 
_ Quantities] Such = have 1 5 ame Sym bols'ar 8 as 

25s 14566, e there being the Le Number of each 


. ard Anim mis . 15 4 Tam uſed. i ane, i; is a Me 
; thod whereby Po blens are: -refol which. require. the greateſt 
vor leaft Quantity attainable in that Caſe; - it is a 3 'Quantzty 
| 1 and therefore to determine to a Marimm or Minimum 
owing Quantity, is to make it a permanent Quantity. 
'v 1 of. 2 Thoſe Quantities, contained. between 
every Sign, as 4 dee; here ab, du, cp, ànd t > four 
Members or Terms of this Equation. gol cg 5 
Moments. e dach 
Parts af Quantity as. are in a continual, Flux, we, doing uk or 
increaſing; Or rather, Moments are the Fg kpc {of the gone | 
rating Principle) of Magnitude, and are themſelves .no , „ 
dale conceiveable, becauſe finitely ſmall. 105 
Multinomial 3. dee . Polynomial: FE x0 2 Fx age 
Negative Signs.] See under the laft Article 
the Characters uſed in Algebra for (). 
- Negative, or. the Atithmetich of Newt, Iathet kind . 


Negative Numbers or Quantities are em een N are 1 | 
by this mark (=) before them. 44:1 Load 
* m m 2 


bs. 


— 


than nothing] 
| eimal leſs than nothing 


to har: is wrote down * or _ 1 2 oral] 
leſs than nothing, or J leſs. than nothing — 75 ec is that fe I 


95 Addition. Shews ihe wid ig fe Neg: Gs. to 0 Negneive or Aﬀr: 
_ matiye, as by the Rule of adding the Quantities of like Signs to- 
- gether, and taking the Difference for the Sum; as the Sum of 

| Wo te ory is —103 —7+3 is —4; and 12+—13 ==. 
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70. — y Example GH EO eviey x near the end of 
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no Sign e . 
85 Quantity. J 1 n Algebra, 2 that Fight the or cba zwen „ 
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Number. See S.. ; le; Compound, Sura, and Variable Quantity. 
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the Equation 4, here a de 4. 207 4 Bath 314 f 4 OY 17 88 A 4 OE 
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reprele ent the ſeveral Numbers in a Problem, given or required: 
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'ers of mber or Quant 

Hape) the Square of che unknown Number or Quantity in only 


_ * one of the Members g, that” is; e or 
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2 | is to compare the known Quantities with the Numbers which uy, 

Hh repreſent, *and working with them as the Canon direfts, we diſco. 

5 * che Value of the unknown N or — 1 - fr gb 
OOO Wanting.) SeeVaniſh. | 1955 
ri in this Section tare 4: plain 8 copious Foundation; 1 
ſhall be ſomething briefer in the ſubſequent Rules, but no farther 


e r n e Demo tration.” BD Oe 
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ain. 24 244 6 ber =" 288. 5% i Examp 
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Hain * war —.— bb Te” 6 ek | = 
"That che Quantieieof FS 2 ;5 are re to be 44. . AY [EY 
- 2thert art different Signs, as in the ſecond 4 third Examples, you _ 
oy How the Sum under one Sign from that under another, and put the 
ference down marked with the ſame Sign as that Sum, wherein was 
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and the Difference is c for the Sum required, © = | 
Andi in the third Example, pon 1:) the Bxeeſs lies in the 
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wu — which 1s proved by the reſpective Numbers.” | by: Wo 
ho whereas it may be thought frange, that a Shin Total 
fold be dab, or 96 leſs tham nothing; it is nd more than what 
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288“ and 96 l. UN. 384 1. to pay the Bills in his Hands; tis 
plain, when the Factor has paid what is drawn on him, the Mer- 
chant will have 96 J. leſs than o in the Factor's Hands, &c. 
And this is alſo plain from the Reaſon given for adding Affirma- 
tive and Negative Indices of Logarithms, Chap. 4 » foregoing ; 
which they who have conſidered, the Addition I Subſtraction 
of Algebra will to them appear evident and reaſonable. _. 
i when Numbers are to be added that have different Quan- 
tities u there is nothing to do but to put them down in 
one Lilie with their Signs between them; as to add 30 to gad, 
is ab f 3ad; and ubc to rat is —rst+ube, &e. And R 54 Quanti- - 
ties in the foregoin 05 Examples are truly added by the ſame way, 
being afterward Coutrafted as under the word Contrattion 1 in the 
on en foregoing. 3 ö 
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25 The Reaſon of the General Rl Ru 


1 e 0 * — d 


gs Either the Sign of the Subtr hend is J er . + as to 
take 2 from 6, Or or © 1 5 to take 2 from 6 is (speaking Algebrai- 
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